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(54) Door plate driving mechanism of air conditioning system for automobile 



(57) Disclosed is a mechanism for driving a plurality 
of door plates VT, HT, DF of an air conditioning system 
for an automobile. An actuator M generates a rotating 
force and has an output shaft. A main gear plate (1 00) 
is secured to the output shaft of the actuator M for being 
integrally rotated therewith. The main gear plate (100) 
has a plurality of first toothed portions and a plurality of 
non-meshed rotation guide arms (110, 120). The first 
toothed portions are formed on a circumferential outer 
surface of the main gear plate (100) such that they are 
circumferentially spaced apart one from another. The 
non-meshed rotation guide arms (110, 120) are formed 
on a one surface of the main gear plate (100) such that 
they are circumferentially spaced apart one from 
another and extend radially. A plurality of driving levers 
(50, 60, 70) are fixed to the plurality of door plates VT, 
HT, DF, respectively. Each driving lever (50, 60, 70) has 
a second toothed portion which is capable of being 
meshed with at least one of the plurality of first toothed 
portions of the main gear plate (100). Each driving lever 
(50, 60, 70) is able to have a rounded guide portion on 
which at least one of the plurality of non-meshed rota- 
tion guide arms (110. 120) can slide to effect non- 
meshed rotation of the main gear plate (100) thereby to 
operate at least one door plate (VT, HT, DF) under a 
selected air conditioning mode. 
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Description 

BACKGROUND OF THE INVENTION 
s Field of the Invention 

[0001] The present Invention relates to a door plate driving mechanism of an air conditioning system for an automo- 
bile, and more particularly, the present invention relates to a door plate driving mechanism of an air conditioning system 
for an automobile, which has an improved structure for accomplishing selectively interlocked operations of a plurality of 
10 door plates which are rotatably secured to an air conditioning case and disposed in an air conditioning path to control 
air flow into a passenger compartment. 

Description of the Prior Art 

15 [0002] Conventionally, an air conditioning system for an automobile has an air conditioning case which is disposed 
behind an engine room. The air conditioning case is made of injection molded plastic, etc. and defines a part of an air 
conditioning path. In the air conditioning case, there are disposed a plurality of operating elements including a blower 
fan, an evaporator and a heater. A plurality of door plates are also disposed in the air conditioning case to selectively 
control opening and closing of a plurality of conduits which serve to supply air conditioned by the plurality of operating 

20 elements to various regions of a passenger compartment. 

[0003] Each of the plurality of door plates has a rectangular plate-shaped configuration and is rotatably secured to 
the air conditioning case by a hinge shaft so that it can open and close a corresponding conduit. A plurality of driving 
levers are securely fixed to one end of the hinge shafts, respectively, which project out of the air conditioning case. The 
driving levers having various configurations and sizes, respectively, are rotated by a vacuum actuator, a motor actuator 

25 or the like. When driving levers selected relying upon an air conditioning mode are rotated by the actuator, correspond- 
ing door plates are also integrally rotated therewith to open or close corresponding conduits. 
[0004] It is preferred that the plurality of door plates disposed in the air conditioning path are driven by one actuating 
means such as the motor actuator, to simplify the structure and reduce manufacturing cost of the air conditioning sys- 
tem. In this connection, various door plate driving mechanisms for selectively driving the plurality of door plates using 

30 one actuating means, are disclosed in the art. 

[0005] In an exemplary door plate driving mechanism of the prior art, a plurality of driving levers are securely fixed to 
hinge shafts of a plurality of door plates, respectively. Each of the driving levers is formed with an upright pin, and a driv- 
ing plate is arranged above the driving levers. The driving plate is formed with a plurality of guide grooves into which the 
upright pins of the driving levers are inserted, respectively. The driving plate is connected to an actuator means, and 

35 the plurality of guide grooves incorporate pivoting routes of the plurality of driving levers, respectively. If the driving plate 
is rotated by the actuator means, the driving levers are rotated around the hinge shafts, respectively, to control driving 
modes of the plurality of door plates. 

[0006] In another door plate driving mechanism of the prior art, a plurality of driving levers securely fixed to hinge 
shafts of a plurality of door plates, respectively, are connected through a plurality of articulated links to a driving plate 
40 to drive the plurality of door plates in a selectively interlocked manner relying upon an air conditioning mode. 
[0007] However, the door plate driving mechanisms of the prior art have defects as described below: 

(1) Since the structure of the door driving mechanism of the prior art has a number of components, manufacturing 
cost is increased. 

45 (2) The hinge shafts of the respective door plates, driving levers securely fixed to the hinge shafts, and driving plate 
connected directly or via the plurality of articulated links to the driving levers have kinematic limits in their opera- 
tions, whereby noise is generated. Further, geometrical critical points on which operations of the components can- 
not be property controlled, exist in the door plate driving mechanism. 

(3) Since the plurality of driving levers are simultaneously operated, driving force generated by the actuator must 
so be fairly large. 

(4) Since the plurality of components are interconnected one to another, tolerances in manufacturing the compo- 
nents and allowances in assembling the components become smaller. For this reason, assembling time is length- 
ened, assembling errors occur frequently, and difficulties arise in A/S. 

55 [0008] Hereinafter, a door plate driving mechanism according to the prior art will be described in detail with reference 
to FIGs. 1 through 5. 

[0009] First, referring to FIG. 1 , there is shown a cross-sectional view schematically illustrating a construction of an 
air conditioning system for an automobile. An air conditioning path 1 defined by a plurality of air conditioning cases 10 
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includes a blower fan 2. an evaporator 3, a heater 4 and a plurality of door plates as being operating doors. A heater 
door plate HT for controlling discharge of air which is passed through the heater 4, a vent door plate VT for controlling 
discharge of air toward a driver seat and a defrost door plate DF opened under a defrosting mode, are integrally 
assembled onto a selected plane of one air conditioning case 10. The drawing reference numeral 5 represents a tern- 

5 perature-adjusting door plate. 

[001 0] Accordingly, the heater door plate HT, vent door plate VT and defrost door plate DF which constitute the plu- 
rality of door plates, are rotatably secured to the air conditioning case by hinge shafts, respectively. The air conditioning 
case is made of injection molded plastic and has a box-shaped configuration. While the plurality of door plates are 
driven by a vacuum actuator or a motor actuato r, it is important that the plurality of door plates are designed such that 

10 they are smoothly driven in selectively interlocked manners by an actuator having a capacity as low as possible. This is 
because the air conditioning case 1 0 is not large in its size and the number of components must be as small as possible 
in view of manufacturing cost and controllability thereof. 

[0011] For this purpose, door plate driving mechanisms for driving the plurality of door plates using one actuating 
means, are disclosed in the art. An example of the door plate driving mechanisms is illustrated in FIGs. 2 through 5. 
15 Referring to FIG. 2, there is shown a perspective view illustrating an air conditioning case on which a door plate driving 
mechanism of the prior art is mounted. FIG. 3A is a perspective view showing an independent appearance of a driving 
plate used in the door plate driving mechanism of FIG. 2. 

[001 2] The plurality of door plates are selectively operated while they are interlocked with a driving plate. In one exam- 
ple, driving modes of each door plate are given as described in Table 1 , relying upon an air conditioning mode. 
20 [001 3] To be operated under the exemplary driving modes given in Table 1 , the vent door plate VT, defrost door plate 
DF and heater door plate HT are rotatably secured to the air conditioning case 10 by the respective hinge shafts 11,12 
and 13. Driving levers 21 , 22 and 23 are securely fixed to one end of the hinge shafts 11,12 and 1 3, respectively, which 
project out of the air conditioning case 10. 

25 

Table 1 





Air Conditioning Modes 


Opening Degree of Door 
Plates 


VENT 


BI-LEVEL 


HEATER 


HTR/DEF 


DEF 


Vent Door Plate (VT) 


1 


1/2 


0 


0 


0 


Defrost Door Plate (DF) 


0 


0 


0 


1/2 


1 


Heater Door Plate (HT) 


0 


1/2 


1 


1/2 


0 



Remarks: 
0: Closed, 

1/2: Half-opened or closed, 
1 : Opened 



40 

[0014] Three intermediate levers 31 , 32 and 33 are also rotatably secured to the plane of the air conditioning case 10 
adjacent to the driving levers 21, 22 and 23, respectively. The intermediate fevers 31, 32 and 33 are meshed with the 
driving levers 21 , 22 and 23, respectively, and are formed with three upright pins 41 , 42 and 43, respectively. By the fact 
that the upright engaging pins 41 , 42 and 43 are inserted into guide grooves 51 , 52 and 53, respectively, which are 
45 formed in the driving plate 50, the intermediate levers 31, 32 and 33 are connected to the driving plate 50 so that they 
can rotate by the rotation of the driving plate 50. The driving plate 50 is connected by a shaft to the actuator 55 such as 
the vacuum actuator, motor actuator, or the like, to be driven thereby. 

[0015] The respective guide grooves 51 , 52 and 53 formed in the driving plate 50, include a plurality of arc-shaped 
portions communicated one to another. The arc-shaped portions of the respective guide grooves 51, 52 and 53 are 

so geometrically designed such that when the driving plate 50 is rotated by the actuator 55, it operates the vent door plate 
VT, defrost door plate DF and heater door plate HT under the driving modes as given in the Table 1 . 
[001 6] An exemplary driving mode is shown in FIG. 3B which is a schematic plan view for explaining operations of the 
door plate driving mechanism according to the prior art. As described above, when the driving plate 50 which is formed 
with the guide grooves 51 , 52 and 53 each including the plurality of arc-shaped portions is rotated by the actuator 55, 

55 the door plates VT, DF and HT are selectively operated under a plurality of air conditioning modes including VENT, BI- 
LEVEL, HTR, HTR/DEF, and DEF modes (Details of the arc-shaped portions, and positions of the intermediate levers 
31 , 32 and 33 relative to the driving plate 50 will not be described). 

[001 7] Referring to FIG. 4, there is shown a perspective view similar to FIG. 2, for illustrating a state in which the driv- 
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ing plate is removed from the door plate driving mechanism. 

[0018] In the door plate driving mechanism of the prior art constructed as mentioned above, a number of components 
must be assembled within a narrow allowance. If a size of an air conditioning case is varied in accordance with a change 
in air conditioning capacity, geometrical configurations of the plurality of guide grooves must be newly designed on a 
5 new driving plate. However, since the design of the geometrical configurations of the guide grooves are performed on 
a trial and error basis, a great deal of effort and time is required. 

[0019] Referring to FIQ. 5, there is shown a perspective view illustrating an air conditioning case on which another 
door plate driving mechanism of the prior art is mounted. 

[0020] For driving the heater door plate HT, vent door plate VT and defrost door plate DF which constitute the plurality 
w of door plates, a plurality of links 11,1-2,1-3, L4, L5 and L6 are provided to connect the door plates HT, VT and DF to a 
driving plate. However, this door plate driving mechanism still has the above-stated problems of the prior art. 
[0021] Hence, the door plate driving mechanisms of the prior art have problems in that its structure is complicated, 
its operation reliability is reduced, a break-down may be caused by kinematic limits due to assembling allowances, and 
manufacturing cost is elevated. 
75 [0022] Therefore, a demand for a door plate driving mechanism which has improved operation reliability and is capa- 
ble of eliminating worry about break-down due to assembling allowances, is increasing in the art. 

SUMMARY OF THE INVENTION 

20 [0023] Accordingly, the present invention has been made in an effort to solve the problems occurring in the prior art, 
and an object of the present invention is to provide a door plate driving mechanism of an air conditioning system for an 
automobile, which has a simple structure to decrease the number of components and reduce manufacturing cost while 
enhancing operational reliability. 

[0024] In order to achieve the above object, according to one aspect of the present invention, there is provided a 
25 mechanism for driving a plurality of door plates of an air conditioning system for an automobile, the door plates being 
rotatably mounted to an air conditioning case for being operated under a multitude of air conditioning modes, the air 
conditioning case defining a part of an air conditioning path, the mechanism comprising: actuator means for generating 
a rotating force to operate at least one door plate under a selected air conditioning mode, the actuator means having 
an output shaft; a main gear plate secured to the output shaft of the actuator means and having a first driving section 
30 and a first mesh limiting section which are integrally stacked with each other, the first driving section having a plurality 
of first toothed portions for transferring the rotating force, the first mesh limiting section having a predetermined mesh 
limiting construction for performing the selected air conditioning mode; and a plurality of driving levers fixed to the plu- 
rality of door plates, respectively, each of the driving levers having a second driving section and a second mesh limiting 
section which are integrally stacked with each other, the second driving section having a second toothed portion which 
35 is capable of being meshed with at least one of the plurality of first toothed portions of the main gear plate for driving at 
least one door plate under the selected air conditioning mode, the second mesh limiting section cooperating with the 
first mesh limiting section for effecting non-meshed rotation of the main gear plate. 

[0025] According to another aspect of the present invention, there is provided a mechanism for driving a plurality of 
door plates of an air conditioning system for an automobile, the door plates being rotatably mounted to an air condition- 
40 ing case for being operated under a multitude of air conditioning modes, the air conditioning case defining a part of an 
air conditioning path, the mechanism comprising: actuator for generating a rotating force, the actuator having an output 
shaft; a main gear plate secured to the output shaft of the actuator for being integrally rotated therewith and having a 
plurality of first toothed portions and a plurality of non-meshed rotation guide arms, the first toothed portions being 
formed on a circumferential outer surface of the main gear plate such that they are circumferentially spaced apart one 
45 from another, the non-meshed rotation guide arms being formed on one surface of the main gear plate such that they 
are circumferentially spaced apart one from another and extend radially; and a plurality of driving levers fixed to the plu- 
rality of door plates, respectively, each of the plurality of driving levers having a second toothed portion which is capable 
of being meshed with at least one of the plurality of first toothed portions of the main gear plate and being able to have 
a rounded guide portion on which at least one of the plurality of non-meshed rotation guide arms can slide to effect non- 
50 meshed rotation of the main gear plate thereby to operate at least one door plate under a selected air conditioning 
mode. 

[0026] According to still another aspect of the present invention, there is provided a door plate driving mechanism of 
an air conditioning system for an automobile, comprising: a heater door plate, a vent door plate and a defrost door plate 
disposed on the same plane of an air conditioning case for being operated under a multitude of air conditioning modes, 
55 the air conditioning case defining a part of an air conditioning path; first through third driving levers secured to hinge 
shafts of the heater door plate, vent door plate and defrost door plate for driving them while being integrally rotated 
therewith, respectively, each of the first through third driving levers having teeth; a main gear plate for selectively rotat- 
ing at least one of the first through third driving levers while being meshed with the teeth of the first through third driving 
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levers, relying upon a selected air conditioning mode; and mesh limiting means provided to the first through third driving 
levers and the main gear plate for selectively restraining the teeth of the first through third driving levers from being 
meshed with the main gear plate while the main gear plate is rotated, relying upon the selected air conditioning mode. 
[0027] The first through third driving levers have sector gear-shaped configurations which have predetermined radii 

5 of curvature from centers of the hinge shafts and predetermined central angles. 

[0028] The mesh limiting means provided to the first through third driving levers comprises a plurality of guide mem- 
bers which are integrally formed with the first through third driving levers, respectively, each of the guide members hav- 
ing a rib section and a guide section, the rib section having a plate-shaped configuration and extending radially, the 
guide section being fastened to one end of the rib section and having a rounded guide face of a predetermined radius 

10 of curvature from a center of the main gear plate. 

[0029] The main gear plate has a disk-shaped configuration, and includes a plurality of operating areas over which 
teeth are formed on a circumferential outer surface thereof and a plurality of non-operating areas over which no teeth 
are formed on the circumferential outer surface thereof. 

[0030] The mesh limiting means provided to the main gear plate having the disk-shaped configuration and including 
15 the plurality of operating areas over which teeth are formed and the plurality of non-operating areas over which no teeth 
are formed, comprises a plurality of non-meshed rotation guide arms which are integrally formed on a one surface of 
the main gear plate and have predetermined radial lengths from the center of the main gear plate, the plurality of non- 
meshed rotation guide arms forming a plurality of predetermined controlling angles each of which is defined between 
two adjacent non-meshed rotation guide arms and having one end which can slide on the rounded guide faces of the 
20 first through third driving levers, respectively. 

[0031 ] The predetermined radii of curvature of the rounded guide faces of the first and second driving levers are sub- 
stantially the same with the predetermined radial lengths of the non-meshed rotation guide arms which correspond to 
the first and second driving levers, respectively. 

[0032] The door plate driving mechanism further comprises a reverse gear plate for reversely rotating the heater door 
25 plate, the reverse gear plate having teeth which are formed on an entire circumferential outer surface thereof. 

[0033] A selective operation of the heater door plate, vent door plate and defrost door plate relying upon the selected 
air conditioning mode is implemented by selective meshing between the teeth formed on the circumferential outer sur- 
face of the main gear plate over the plurality of operating areas and the teeth formed on the first through third driving 
levers, and by selective sliding engagement between the one ends of the plurality of non-meshed rotation guide arms 
30 and the rounded guide faces of the first through third driving levers. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] The above objects, and other features and advantages of the present invention will become more apparent 
35 after a reading of the following detailed description when taken in conjunction with the drawings, in which: 

FIG. 1 is a cross-sectional view schematically illustrating a construction of an air conditioning system for an auto- 
mobile; 

FIG. 2 is a perspective view illustrating an air conditioning case on which a door plate driving mechanism of the 
40 prior art is mounted; 

FIG. 3A is a perspective view showing an independent appearance of a driving plate used in the door plate driving 
mechanism of FIG. 2; 

FIG. 3B is a schematic plan view for explaining operations of the door plate driving mechanism according to the 
prior art; 

45 FIG. 4 is a perspective view similar to FIG. 2, for illustrating a state in which the driving plate is removed from the 
door plate driving mechanism; 

FIG. 5 is a perspective view illustrating an air conditioning case on which another door plate driving mechanism of 
the prior art is mounted; 

FIG. 6 is a perspective view illustrating a construction of a door plate driving mechanism of an air conditioning sys- 
50 tern for an automobile, in accordance with an embodiment of the present invention; 

FIG. 7 is a plan view for explaining operations of the door plate driving mechanism of the present invention; 
FIG. 8 is a plan view similar to FIG. 7, for denoting dimensions of respective components which constitute the door 
plate driving mechanism of the present invention; 

FIG. 9 is a graph showing correlations between rotating angles of a main gear plate and rotating angles of door 
55 plates in the door plate driving mechanism according to the present invention; 

FIG. 10 is a graph showing correlations between rotating angles of the main gear plate and opening degrees of the 
respective door plates relying upon an air conditioning mode, in the door plate driving mechanism according to the 
present invention; 
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FIGs. 1 1 A and 1 1 B are enlarged cross-sectional views illustrating other constructions for the G part circled in FIG. 
6, in accordance with other embodiments of the present invention; and 

FIG. 12 is a plan view illustrating a state in which the door plate driving mechanism of the present invention is 
applied to another air conditioning case having a larger size. 

5 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[0035] Reference will now be made in greater detail to a preferred embodiment of the invention, an example of which 
is illustrated in the accompanying drawings. Wherever possible, the same reference numerals will be used throughout 

w the drawings and the description to refer to the same or like parts. 

[0036] Referring to FIG. 6, there is shown a perspective view illustrating a construction of a door plate driving mech- 
anism of an air conditioning system for an automobile, in accordance with an embodiment of the present invention. FIG. 
7 is a plan view for explaining operations of the door plate driving mechanism of the present invention; and FIG. 8 is a 
plan view similar to FIG. 7, for denoting dimensions of respective components which constitute the door plate driving 

75 mechanism of the present invention. 

[0037] A door plate driving mechanism of an air conditioning system for an automobile according to the present inven- 
tion, includes a heater door plate HT, a vent door plate VT and a defrost door plate DF which are disposed on the same 
plane of an air conditioning case 10. According to the present invention, non-meshed rotation guide means for selec- 
tively rotating or stopping the door plates HT, VT and DF are provided to at least two driving levers and a main gear 

20 plate for rotating the driving levers, to simultaneously perform open/close drive of the door plates HT, VT and DF and 
mode operation establishment whereby the number of components is reduced and operation reliability is improved. 
[0038] A first driving lever 50, a second driving lever 60 and a third driving lever 70 are securely fixed to a hinge shaft 
1 1 of the vent door plate VT, a hinge shaft 12 of the defrost door plate DF and a hinge shaft 13 of the heater door plate 
HT, respectively. The door driving mechanism further includes a main gear plate 100 for rotating the driving levers 50, 

25 60 and 70 in a selectively interlocked manner. 

[0039] The first driving lever 50 serves to drive the vent door plate VT and has a hinge hole 51 into which the hinge 
shaft 1 1 of the vent door plate VT is fitted to be integrally rotated therewith. The first driving lever 50 possesses a sector 
gear-shaped configuration, and has a radius of curvature L1 when measured from a center of the hinge hole 51 and a 
central angle A. The first driving lever 50 is made of synthetic resin, etc. and also has teeth 53 formed at a distal end 

30 thereof. 

[0040] As can be readily seen from FIG. 6, the first driving lever 50 is integrally formed with a first guide member 55 
for selectively guiding an non-meshed rotation of the main gear plate 100. The first guide member 55 has a rib section 
56 which is integrally formed with the first driving lever 50 and a guide section 57 which is fastened to one end of the rib 
section 56. The rib section 56 has a plate-shaped configuration and extends radially. The guide section 57 has a 

35 rounded guide face F1 which has a radius of curvature R1 when measured from a center of the main gear plate 100. 
[0041] The second driving lever 60 serves to drive the defrost door plate DF and has a hinge hole 61 into which the 
hinge shaft 12 of the defrost door plate DF is fitted to be integrally rotated therewith. The second driving lever 60 pos- 
sesses a sector gear-shaped configuration, and has a radius of curvature L2 when measured from a center of the hinge 
hole 61 and a central angle B. The second driving lever 60 is made of synthetic resin, etc. and also has teeth 63 formed 

40 at a distal end thereof. 

[0042] As can be readily seen from FIG. 6, the second driving lever 60 is integrally formed with a second guide mem- 
ber 65 for selectively guiding an non-meshed rotation of the main gear plate 100. The second guide member 65 has a 
rib section 66 which is integrally formed with the second driving lever 60 and a guide section 67 which is fastened to 
one end of the rib section 66. The rib section 66 has a plate-shaped configuration and extends radially. The guide sec- 
45 tion 67 has a rounded guide face F2 which has a radius of curvature R2 when measured from the center of the main 
gear plate 100. 

[0043] The third driving lever 70 serves to drive the heater door plate HT and has a hinge hole 71 into which the hinge 
6haft 13 of the heater door plate HT is fitted to be integrally rotated therewith. The third driving lever 70 possesses a 
sector gear-shaped configuration, and has a radius of curvature L3 when measured from a center of the hinge hole 71 

so and a central angle C. The third driving lever 70 is made of synthetic resin, etc. and also has teeth 73 formed at a distal 
end thereof. As can be readily seen from FIG. 6, the third driving lever 70 does not have any guide member. 
[0044] In accordance with a preferred embodiment of the present invention, the respective first through third driving 
levers 50, 60 and 70 are formed with a plurality of openings 50', 60* and 70' which function to lessen weights of the first 
through third driving levers 50, 60 and 70, respectively. The first through third driving levers 50, 60 and 70 are con- 

55 structed such that they cooperate with the main gear plate 1 00. 

[0045] The main gear plate 100 has a disk-shaped configuration to have a circular cross-section, and is made by 
injection-molding or forming synthetic resin, etc. According to a preferred embodiment of the present invention, the 
main gear plate 100 includes two meshing areas G1 and G2 and two non-meshing areas N1 and N2. In the meshing 
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areas G1 and G2, teeth 101 and 102 are formed on a circumferential outer surface of the main gear plate 100, respec- 
tively. On the other hand, in the non-meshing areas N1 and N2, teeth are not formed on the circumferential outer sur- 
face of the main gear plate 100. 

[0046] The main gear plate 100 includes a pair of non-meshed rotation guide arms 110 and 120 which are integrally 
5 formed on a one surface thereof. The pair of non-meshed rotation guide arms 110 and 120 have a radial length LM and 
a predetermined controlling angle K defined therebetween. The non-meshed rotation guide arms 110 and 120 are 
shaped such that distal ends of them can slide on the rounded guide faces F1 and F2 of the guide sections 57 and 67 
of the first and second driving levers 50 and 60, respectively. In this connection, radii of curvature L1 and L2 of the 
respective rounded guide faces F1 and F2 are determined so that they are equal to the radial length LM of the non- 
10 meshed rotation guide arms 1 10 and 120. Distal ends of the non-meshed rotation guide arms 1 10 and 120 are formed 
with sliding sections 1 1 1 and 112, respectively, which are rounded at their free end surfaces to promote sliding engage- 
ment of the sliding sections 1 1 1 and 1 12 with the rounded guide faces F1 and F2, respectively. 
[0047] The door plate driving mechanism of the present invention further includes a reverse gear plate 200 which has 
teeth 103 formed on an entire circumferential outer surface thereof and functions to reversely rotate the heater door 
15 plate HT Drawing reference sign S represents stoppers for preventing the first and second driving levers 50 and 60 from 
being rotated beyond a predetermined angle. 

[0048] In the door plate driving mechanism of the present invention, the radius of curvature L1 and central angle A of 
the first driving lever 50, the radius of curvature R1 of the rounded guide face F1 of the guide section 57 of the first guide 
member 55, the radius of curvature L2 and central angle B of the second driving lever 60, the radius of curvature R2 of 

20 the rounded guide face F2 of the guide section 67 of the second guide member 65, the radius of curvature L3 and cen- 
tral angle C of the third driving lever 70, the meshing areas G1 and G2 of the main gear plate 100, and the controlling 
angle K defined between the pair of non-meshed rotation guide arms 110 and 120, are determined depending ipon (1) 
sizes of the air conditioning case 10 and door plates VT, DF and HT, (2) positions of the respective door plates VT, DF 
and HT on the air conditioning case 10, (3) operation starting points and ending points and holding times of the door 

25 plates VT, DF and HT under the respective air conditioning modes, and (4) operating sequence of the door plates VT, 
DF and HT. 

[0049] In the door plate driving mechanism, the main gear plate 1 00 may be rotated by various Kinds of actuators. As 
an example, in FIG. 6, the main gear plate 1 00 is illustrated as being rotated by a motor actuator M. However, it is to be 
readily understood that the main gear plate 100 can be rotated through levers by a vacuum actuator. 
30 [0050] In the present invention, the driving levers 50, 60 and 70 and the main gear plate 100 can simultaneously per- 
form selective open and close driving of the door plates VT, DF and HT and establishment of the operating areas, oper- 
ating starting points and ending points, with a minimum number of components. 

[0051 ] Hereinafter, operations of the door plate driving mechanism of the present invention, constructed as mentioned 
above, will be described in detail. 

35 [0052] The vent door plate VT, defrost door plate DF and heater door plate HT which are mounted to the air condi- 
tioning case 10, are connected to the first through third driving levers 50, 60 and 70, respectively, such that they are 
positioned at an opening point O and closing points C. In other words, the vent door plate VT is positioned at the open- 
ing point O at a reference angle b of the main gear plate 100, and the defrost door plate DF and heater door plate HT 
are positioned at the closing points C at the reference angle b of the main gear plate 100. 

40 [0053] In this state, if the variables described above are determined such that the door plates VT, DF and HT are 
selectively closed or opened when the first through third driving levers 50, 60 and 70 are rotated by about 30 , respec- 
tively, the main gear plate 100 performs the air conditioning modes while being rotated within a range of about 100 in a 
clockwise or counterclockwise direction. 

[0054] Referring to FIG. 8, which illustrates a state that the main gear plate 100 is rotated by about 50 in a clockwise 
45 direction from the reference angle b, the first driving lever 50 for driving the vent door plate VT is rotated to the closing 
point C so that teeth 53 of the first driving lever 50 finish meshing with the teeth 101 of the main gear plate 100. Also, 
the defrost door plate DF is maintained in the closing point C, and the heater door plate HT is rotated to the opening 
point O (see the heater mode HTR of Table 1 and FIG. 10). 

[0055] If the main gear plate 1 00 is further rotated in a clockwise direction from the 50 rotated position, the first driving 
so lever 50 and the main gear plate 100 do not mesh any more with each other, and the sliding section 1 1 1 formed at the 
distal end of the non-meshed rotation guide arm 1 10 of the main gear plate 100 slides on the rounded guide face F1 
formed on the guide section 57 of the first guide member 55 of the first driving lever 50. At this time, the sliding engage- 
ment of the sliding section 1 1 1 with the rounded guide face F1 is promoted by the fact that they have substantially the 
same radius of curvature. Accordingly, the non-meshing area N1 of the main gear plate 100 passes over the teeth 53 
55 of the first driving lever 50 while not being meshed therewith (v1 of FIG. 9, which corresponds to an area between the 
50 rotated position and 100 rotated position of the main gear plate 100). However, as the sliding section 112formed at 
the distal end of the non-meshed rotation guide arm 120 of the main gear plate 100 is disengaged from the rounded 
guide face F2 formed on the guide section 67 of the second guide member 65 of the second driving lever 60 for driving 
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the defrost door plate DF, the teeth 102 formed over the meshing area G2 of the main gear plate 100 are meshed with 
the teeth 63 of the second driving lever 60 to rotate the second driving lever 60 in a counterclockwise direction. Hence, 
the defrost door plate DF begins to be opened (d1). Further, as the teeth 101 of the main gear plate 100 are meshed 
with the teeth 103 of the reverse gear plate 200, which in turn are meshed with the teeth 73 of the third driving lever 70, 
s the heater door plate HT begins to be closed (hi ). 

[0056] if the main gear plate 1 00 is rotated to a 75 rotated position in a clockwise direction, the vent door plate VT is 
maintained in a closed state (f 1), the defrost door DF is half-opened (d2), and the heater door plate HT is half-closed 
(h2), to define the heater-defrost mode HTR/DEF of Table 1 and FIG. 10. 

[0057] H the main gear plate 100 is rotated to a 100 rotated position in a clockwise direction, the vent door plate VT 
10 is still maintained in the closed state, the defrost door plate DF is fully opened, and the heater door plate HT is fully 
closed, to define the defrost mode DEF of Table 1 and FIG. 10. 

[0058] If the main gear plate 100 is rotated in a counterclockwise direction from the 50 rotated position to the refer- 
ence angle b, the second driving lever 60 and the main gear plate 100 do not mesh with each other, and the sliding sec- 
tion 1 12 formed at the distal end of the non-meshed rotation guide arm 120 of the main gear plate 100 slides on the 
75 rounded guide face F2 formed on the guide section 67 of the second guide meter 65 of the second driving lever 60. At 
this time, the sliding engagement of the sliding section 1 12 with the rounded guide face F2 is promoted by the fact that 
they have substantially the same radius of curvature. Accordingly, the non-meshing area N1 of the main gear plate 100 
passes over the teeth 63 of the second driving lever 60 while not being meshed therewith. Accordingly, the defrost door 
plate DF is maintained in a closed state (d3). However, as the sliding section 1 1 1 formed at the distal end of the non- 
20 meshed rotation guide arm 1 10 of the main gear plate 100 is disengaged from the rounded guide face F1 formed on 
the guide section 57 of the first guide meter 55 of the first driving lever 50 for driving the vent door plate VT, the teeth 
101 formed over the meshing area G1 of the main gear plate 1 00 are meshed with the teeth 53 of the first driving lever 
50 to rotate the first driving lever 50 in a clockwise direction. Hence, at the reference angle b, the vent door plate VT is 
fully opened (v2). Further, as the teeth 102 of the main gear plate 100 are meshed with the teeth 73 of the third driving 
25 plate 70, the third driving lever 70 is rotated in a clockwise direction. Accordingly, at the reference angle b, the heater 
door plate HT is fully closed (h3)(see the vent mode VENT of Table 1 and FIG. 10). 

[0059] If the main gear plate 1 00 is rotated by 25 from the reference angle b in a clockwise direction, the defrost door 
plate DF is maintained in the closed state (d4), the vent door plate VT is half-closed (v3) due to the fact that the teeth 
1 01 of the main gear plate 100 are meshed with the teeth 53 of the first driving lever 50 to rotate the vent door plate VT 
30 in a counterclockwise direction, and the heater door plate HT is half-opened (h4) due to the fact that the teeth 102 of 
the main gear plate 100 are meshed with the teeth 73 of the third driving lever 70 to rotate the heater door plate HT in 
a counterclockwise direction (see the bi-level mode BI-LEVEL of Table 1 and FIG. 10). 

[0060] Consequently, by the fact that the main gear plate is provided with non-meshed rotation guide arms and the 
respective driving levers are provided with a guide member on which the non-meshed rotation guide arm can slide, with 
35 the driving levers cooperating with the main gear plate to selectively driving the door plates, when changing a design of 
an air conditioning system, various kinds of door driving mechanisms can be prepared by simply varying size of the 
main gear plate and driving levers. 

[0061] FIGs. 1 1 A and 1 1 B are enlarged cross-sectional views illustrating other constructions for the G part circled in 
FIG. 6, in accordance with other embodiments of the present invention. 

40 [0062] Referring to FIG. 1 1 A, a pair of rounded guide grooves 301 and 302 are formed on the pair of non-meshed 
rotation guide arms 1 1 0 and 1 20, respectively, and the first and second guide members 55 and 65 of the first and sec- 
ond driving levers 50 and 60 are formed with a pair of rounded projections 205 and 206, respectively. The pair of 
rounded projections 205 and 206 can be selectively engaged into the pair of rounded guide grooves 301 and 302, 
respectively, as the main gear plate 100 is rotated. Accordingly, it is to be readily understood that the present embodi- 

45 ment achieves the same working effect as that of the first embodiment illustrated in FIG. 6. 

[0063] Referring to FIG. 1 1 B, a pair of rounded cut portions 303 and 304 are formed on the pair of non-meshed rota- 
tion guide arms 1 10 and 120, respectively, and the first and second guide members 55 and 65 of the first and second 
driving levers 50 and 60 are formed with a pair of projections 207 and 208, respectively, each having at least one 
rounded face. The pair of projections 207 and 208 can be selectively engaged onto the pair of rounded cut portions 303 

so and 304, respectively, as the main gear plate 1 00 is rotated. Accordingly, it is to be readily understood that the present 
embodiment achieves the same working effect as that of the first embodiment illustrated in FIG. 6. 
[0064] Of course, the non-meshed rotation guide arms 1 1 0 and 1 20 and the first and second guide meters 55 and 65 
can have other sliding engagement schemes. 

[0065] If the door plate driving mechanism of the present invention is manufactured as a unit such that the driving 
5$ levers and the main gear plate have standardized sizes and is applied to a larger air conditioning case, a vent door plate 
VT and a defrost door plate DF which are separated from the first and second driving levers 50 and 60, can be con- 
nected to the first and second driving levers 50 and 60 by means of lever arms VA and DA, respectively, whereby the 
mechanism of the present invention can be dedicated to a differently sized air conditioning case without changing the 
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sizes of the main gear plate and driving levers. In addition, intermediate gears for intermediately transferring the driving 
force can be used instead of the lever arms VA and DA. 

[0066] As described above, by a door plate driving mechanism according to the present invention, advantages are 
provided in that a main gear plate is provided with non-meshed rotation guide arms and driving levers are provided with 

5 guide meters, respectively, on which the non-meshed rotation guide arms can slide, respectively, with the driving levers 
cooperating with the main gear plate to selectively drive a plurality of door plates. As a result, the door plate driving 
mechanism of the present invention is simplified in its structure and can be easily assembled, whereby manufacturing 
cost is remarkably reduced while operational reliability is enhanced. Moreover, the door plate driving mechanism of the 
present invention can be applied to diverse air conditioning systems having various sizes and shapes. 

10 [0067] In addition, by the fact that the door plate driving mechanism can be standardized, the problems occurring in 
the prior art due to trial and error in designing a door plate driving mechanism, are overcome. Accordingly, the door 
plate driving mechanism of the present invention can be conveniently applied to various kinds of air conditioning sys- 
tems. Further, since a gear mechanism is used instead of a lever mechanism, noise is obviously reduced. 
[0068] In the drawings and specification, there have been disclosed typical preferred embodiments of the invention 

15 and, although specif ic terms are employed, they are used in a generic and descriptive sense only and not for purposes 
of limitation, the scope of the invention being set forth in the following claims. 

Claims 

20 1 . A mechanism for driving a plurality of door plates of an air conditioning system for an automobile, the door plates 
VT, HT, DF being rotatably mounted to an air conditioning case (10) for being operated under a multitude of air con- 
ditioning modes, the air conditioning case (10) defining a part of an air conditioning path, the mechanism compris- 
ing: 

25 actuator means M for generating a rotating force to operate at least one door plate VT, HT, DF under a selected 

air conditioning mode, the actuator means having an output shaft; 

a main gear plate (100) secured to the output shaft of the actuator means M and having a first driving section 
and a first mesh limiting section which are integrally stacked with each other, the first driving section having a 
plurality of first toothed portions for transferring the rotating force, the first mesh limiting section having a pre- 

30 determined mesh limiting construction for performing the selected air conditioning mode; and 

a plurality of driving levers (50, 60, 70) fixed to the plurality of door plates VT, HT, DF, respectively, each of the 
driving levers (50, 60, 70) having a second driving section and a second mesh limiting section which are inte- 
grally stacked with each other, the second driving section having a second toothed portion which is capable of 
being meshed with at least one of the plurality of first toothed portions of the main gear plate (100) for driving 

35 at least one door plate VT, HT, DF under the selected air conditioning mode, the second mesh limiting section 

cooperating with the first mesh limiting section for effecting non-meshed rotation of the main gear plate (100). 

2. A mechanism for driving a plurality of door plates VT, HT, DF of an air conditioning system for an automobile, the 
door plates VT. HT. DF being rotatably mounted to an air conditioning case for being operated under a multitude of 

40 air conditioning modes, the air conditioning case defining a part of an air conditioning path, the mechanism com- 
prising: 

actuator means M for generating a rotating force, the actuator means M having an output shaft; 

a main gear plate (1 00) secured to the output shaft of the actuator means for being integrally rotated therewith 

45 and having a plurality of first toothed portions and a plurality of non-meshed rotation guide arms (1 1 0, 120), the 

first toothed portions being formed on a circumferential outer surface of the main gear plate (100) such that 
they are circumferentially spaced apart one from another, the non-meshed rotation guide arms (110, 120) 
being formed on a one surface of the main gear plate (100) such that they are circumferentially spaced apart 
one from another and extend radially; and 

so a plurality of driving levers (50, 60. 70) fixed to the plurality of door plates VT, HT, DF, respectively, each of the 

plurality of driving levers (50, 60, 70) having a second toothed portion which is capable of being meshed with 
at least one of the plurality of first toothed portions of the main gear plate (100) and being able to have a 
rounded guide portion on which at least one of the plurality of non-meshed rotation guide arms (1 1 0, 120) can 
slide to effect non-meshed rotation of the main gear plate (100) thereby to operate at least one door plate VT, 

55 HT, DF under a selected air conditioning mode. 

3. A door plate driving mechanism of an air conditioning system for an automobile, comprising: 
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a heater door plate HT ( a vent door plate VT and a defrost door plate DF disposed on the same plane of an air 
conditioning case (10) for being operated under a multitude of air conditioning modes, the air conditioning case 
(10) defining a part of an air conditioning path; 

first through third driving levers (50, 60, 70) secured to hinge shafts of the heater door plate HT, vent door plate 
5 VT and defrost door plate DF for driving them while being integrally rotated therewith, respectively, each of the 

first through third driving levers (50, 60, 70) having teeth (53, 63, 73); 

a main gear plate (100) for selectively rotating at least one of the first through third driving levers (50, 60, 70) 
while being meshed with the teeth (53, 63, 73) of the first through third driving levers (50, 60, 70), relying upon 
a selected air conditioning mode; and 
10 mesh limiting means provided to the first through third driving levers (50, 60, 70) and the main gear plate (1 00) 

for selectively restraining the teeth (53, 63, 73) of the first through third driving levers (50, 60, 70) from being 
meshed with the main gear plate (100) while the main gear plate (100) is rotated, relying upon the selected air 
conditioning mode. 

75 4. The door plate driving mechanism as claimed in claim 3, wherein the first through third driving levers (50, 60, 70) 
have sector gear-shaped configurations which have predetermined radii of curvature from centers of the hinge 
shafts and predetermined central angles. 

5. The door plate driving mechanism as claimed in claim 3, wherein the mesh limiting means provided to the first 
20 through third driving levers (50, 60, 70) comprises a plurality of guide members (55, 65) which are integrally formed 

with the first through third driving levers (50, 60, 70), respectively, each of the guide members (55, 65) having a rib 
section (56) and a guide section (57), the rib section (56) having a plate-shaped configuration and extending radi- 
ally, the guide section (57) being fastened to one end of the rib section (56) and having a rounded guide face F1 of 
a predetermined radius of curvature from a center of the main gear plate (100). 

25 

6. The door plate driving mechanism as claimed in claim 3, wherein the main gear plate (1 00) has a disk-shaped con- 
figuration, and includes a plurality of operating areas over which teeth (101) are formed on a circumferential outer 
surface thereof and a plurality of non-operating areas over which no teeth are formed on the circumferential outer 
surface thereof. 

30 

7. The door plate driving mechanism as claimed in claims 3 or 6, wherein the mesh limiting means provided to the 
main gear plate (1 00) having the disk-shaped configuration and including the plurality of operating areas over which 
teeth (101 ) are formed and the plurality of non-operating areas over which no teeth are formed, comprises a plural- 
ity of non-meshed rotation guide arms (110, 120) which are integrally formed on a one surface of the main gear 

35 plate (100) and have predetermined radial lengths from the center of the main gear plate (100) the plurality of non- 
meshed rotation guide arms (110, 120) forming a plurality of predetermined controlling angles each of which is 
defined between two adjacent non-meshed rotation guide arms (110, 120) and having one end which can slide on 
the rounded guide faces of the first through third driving levers (50, 60, 70), respectively. 

40 8. The door plate driving mechanism as claimed in claim 7, wherein the predetermined radii of curvature of the 
rounded guide faces of the first and second driving levers (50, 60) are substantially the same with the predeter- 
mined radial lengths of the non-meshed rotation guide arms (110, 120) which correspond to the first and second 
driving levers (50, 60), respectively. 

45 9. The door plate driving mechanism as claimed in claim 3, further comprising: 

a reverse gear plate (200) for reversely rotating the heater door plate HT, the reverse gear plate (200) having 
teeth (103) which are formed on an entire circumferential outer surface thereof. 

so 1 0. The door plate driving mechanism as claimed in claim 3, wherein a selective operation of the heater door plate HT, 
vent door plate VT and defrost door plate DF relying upon the selected air conditioning mode is implemented by 
selective meshing between the teeth (101) formed on the circumferential outer surface of the main gear plate (100) 
over the plurality of operating areas and the teeth (53, 63, 73) formed on the first through third driving levers (50, 
60, 70), and by selective sliding engagement between the one ends of the plurality of non-meshed rotation guide 

55 arms (110, 120) and the rounded guide faces of the first through third driving levers (50, 60, 70). 

11. The mechanism as claimed in claim 2, wherein when the mechanism is manufactured as a unit having a standard- 
ized size and is applied to a differently sized air conditioning case (10), the plurality of door plates VT, HT, DF are 
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connected to the mechanism by means of a plurality of lever arms VA, DA. 

12. The mechanism as claimed in claim 2, wherein when the mechanism is manufactured as a unit having a standard- 
ized size and is applied to a differently sized air conditioning case (10), the plurality of door plates VT, HT, DF are 

s connected to the mechanism by means of a plurality of intermediate gears. 

13. The door plate driving mechanism as claimed in claim 3, wherein each of the first through third driving levers (50, 
60, 70) selectively meshed with the main gear plate (100), drives at least one door plate VT, HT, DR 

10 
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